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What is claimed is; 

\ 1.1 A program converting unit for generating a machine 



language (Instruction from a source program for a processor 
manages an N-bit address while processing M-bit data, N 
being greater than M, said program converting unit comprising: 
parameter holding means for holding a data width and a 
pointer witith designated by a user, said data width 
representing the number of bits of data used in the source 
program while said pointer width representing the number of 
bits of an adpress; and 

generating means for generating an instruction to manage 
said data widl\h when a variable operated by said instruction 
represents the\ data, and for generating an instruction to 
manage said pointer width when a variable operated by said 
instruction represents the address. 


1 2. The pr&gram converting unit of Claim 1, wherein 

2 said M is 16 and spid N is an integer in a range of 17 to 31 

3 inclusive. 
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3. The program converting unit of Claim 1, wherein 
said generating means includes: 

kirfcj of the machine language 
instruction, the machine language instruction including ( 1 ) an 
instruction to access to a memory, (2) an instruction to use 
a register, and (3) an instruction to use an immediate; 


j udging * mefans for judging , a 
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7 memory managing means for outputting a direction, in 

8 case of the (1) instruction, to manage said data width as an 

9 effective memory-access width when a variable to be accessed 

10 represents the data, and to manage said pointer width as an 

11 effective memory-access width when said variable represents the 

12 address; 

13 register managing means for outputting a direction, in 

14 case of the (2) instruction, to manage said data width as an 

15 effective bit-width when a variable to be read/written 

16 from/into the register represents the data, and to manage said 

17 pointer width as the effective bit-width when said variable 

18 represents the address; 

19 immediate managing means for outputting a direction) 

20 in case of the (3) instruction, to manage said data width as 

21 the effective bit-width when said immediate represents the 

22 data, and to manage said pointer width as the effective bit- 

23 width when said immediate represents the address; and 

24 code generating means for generating the machine 

25 language instruction in accordance with the directions from 

26 said memory managing means, said register managing means, and 

27 said immediate managing means. 

1 4. The program converting unit of Claim 3, wherein 

2 said M is 16 and said N is an integer in a range of 17 to 31 

3 inclusive. 
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5. The program converting unit of Claim 4, wherein: 
said N is 24; and 

said code generating means generates an instruction for 
a 24-bit data operation when said pointer width is greater than 
16 bits and less than 24 bits, and generates an instruction for 
a 16-bit data operation when said pointer width is 16 bits or 
less. 

6. A program converting unit for generating a machine 
language instruction based on a source program for a procep^or 
that manages an N-bit address while processing M-bit/aata, N 
being greater than M, said program converting unijfe^comprising : 

syntax analyzing means for analyzing/a syntax of the 
source program to convert the same Jrnto an intermediary 
language comprising intermediary instructions, and subsequently 
for judging whether or not each variable contained in said 
intermediary instructions represents data used in an address; 

table generating >rfieans for generating a table for each 
variable in said intermediary instructions, said table holding 
a name together/ with a type of each variable, said type 
representing >one of the data and the address; 

pajrameter holding means for holding a data width and a 
pointer width designated by a user, said data width 
representing the number of bits of the data while said pointer 
'width representing the number of bits of the address; and 

generating means for generating an instruction to manage 
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19 said data width when the variable irisajji — ifrtefmediary 

20 instruct ionr^p^^es^fvts the data, and an instruction to manage 

21 s^-itTpointer width when said variable represents the address. 

1 7. The program converting unit of Claim 6, wherein 

2 said M is 16 and said N is an integer in a range of 17 to 31 

3 inclusive. 

1 8. The program converting unit of Claim 6, wherein said 

2 generating means includes: 

3 judging means for judging a kind of the machine language 

4 instruction, the machine language instruction including (1) an 

5 instruction to access to an memory, (2) an instruction to use 

6 a register, and (3) an instruction to use an immediate; 

7 memory managing means for outputting a direction, in 

8 case of the (1) instruction, to manage a corresponding bit- 

9 width held in said parameter holding means as an effective 

10 memory-access width depending on the type of a variable to be 

11 accessed shown in said table; 

12 register managing means for outputting a direction, in 

13 case of the (2) instruction, to manage a corresponding bit- 

14 width held in said parameter holding means as an effective bit- 

15 width depending on the type of a variable to be read/written 

16 from/in the register shown in said table; 

17 immediate managing means for outputting a direction, in 

18 case of the (3) instruction, to manage a corresponding bit- 
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19 width held in said parameter holding means for the immediate 

20 as an effective bit-width depending on the type of the 

21 immediate shown in said table; and 

22 code generating means for generating the machine 

23 language instruction in accordance with the directions from 

24 said memory managing means, said register managing means, and 

25 said immediate managing means. 

1 9. The program converting unit of Claim 8, 

2 said M is 16 and said N is an integer in a range of 17 to 31 

3 inclusive. 

1 10. The program converting unit of Claim 9, wherein: 

2 said N is 24; and 

3 said code generating means generates an instruction for 

4 a 24-bit data operation when said pointer width is greater than 

5 16 bits and less than 24 bits, and generates an instruction for 

6 a 16-bit data operation when said pointer width is 16 bits or 

7 less. 

1 11. A program converting unit for generating a machine 

2 language instruction based on a source program for a processor 

3 that manages an N-bit address while processing M-bit data, N 

4 being greater than M, said program converting unit comprising: 

5 syntax analyzing means for analyzing a syntax of the 

6 source program to convert the same into an intermediary 
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7 language comprising intermediary instructions, and subsequently 

8 for judging whether or not each variable contained in said 

9 intermediary instructions represents data used in an address; 

10 table generating means for generating a table for each 

11 variable in said intermediary instructions, said table holding 

12 a name together with a type of each variable, said type 

13 representing one of the data and the address; 

14 parameter holding means for holding a data width and a 

15 pointer width designated by a user, said data width 

16 representing the number of bits of the data while said pointer 

17 width representing the number of bits of the address; 

18 judging means for judging a kind of the machine language 

19 instruction, the machine language instruction including (1) an 

20 instruction to access to an memory, (2) an instruction to use 

21 a register, and (3) an instruction to use an immediate; 

22 memory managing means for outputting a direction, in 

23 case of the (1) instruction, to manage a corresponding bit- 

24 width held in said parameter holding means as an effective 

25 memory-access width depending on the type of a variable to be 

26 accessed shown in said table; 

27 register managing means for outputting a direction, in 

28 case of the (2) instruction, to manage a corresponding bit- 

29 width held in said parameter holding means as an effective bit- 

30 width depending on the type of a variable to be read/written 

31 from/in the register shown in said table; 

32 immediate managing means for outputting a direction, in 
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33 case of the (3) instruction, to manage a corresponding bit- 

34 width held in said parameter holding means for the immediate 

35 as an effective bit-width depending on the type of the 

36 immediate shown in said table; and 

37 code generating means for generating the machine 

38 language instruction in accordance with the directions from 

39 said memory managing means, said register managing means, and 

40 said immediate managing means. 
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12. The program converting unit of Claim 11, wherein 
said code generating means generates an instruction for 
a 24-bit data operation when said pointer width is greater than 
16 bits and less than 24 bits, and generates an instruction for 
a 16-bit data operation when said pointer width is 16 bits or 
less * 


D / 13\ A program converting unit for generating a machine 
language instruction from a source program for a processor that 
manages an W-bit address while processing M-bit data, N being 
greater tham M, said program converting unit comprising: 

parameter holding means for holding a data width and a 
pointer wid/fth designated by a user, said data width 
representing the number of bits of data used in the source 
program while \said pointer width representing the number of 
bits of an addriess; 

generating means for generating an instruction to manage 
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11 said data width when a variable operated by said instruction 

12 represents the data, and for generating an instruction to 

13 manage said pointer width when a variable operated by said 

14 instruction represents the address; 

15 option directing means for holding a user's direction 

16 for an overflow compensation, an overflow being possibly caused 

17 by an arithmetic operation; and 

18 compensate instruction generating means for generating 

19 a compensation instruction to compensate an overflow in 

20 accordance vAith a type of a variable used in the arithmetic 

21 operation, said type being judged when said option directing 

22 means holds the user's direction for executing the overflow 

23 compensation, \ said compensation instruction being generated 

24 when an effective bit-width of a variable designated by an 

25 operand is shorter than a register of N-bit wide and the 

26 arithmetic operation instruction will possibly cause an 

27 overflow exceeding said effective bit-width. 

1 14. The program converting unit of Claim 13, wherein 

2 said M is 16 and said N is an integer in a range of 17 to 31 

3 inclusive. 

1 15. The program converting unit of Claim 13, wherein 

2 said M is 32, and said N is an integer in a range of 33 to 63 

3 inclusive. 
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1 16. The program converting unit of Claim 13, wherein 

2 said compensate instruction generating means includes: 

3 instruction judging means for judging an arithmetic 

4 operation instruction that will possibly cause an overflow for 

5 all the machine language instructions when said option 

6 instructing means holds the user's direction for executing the 

7 overflow compensation; 

8 variable judging means, with respect to a variable in 

9 the arithmetic operation instruction judged by said instruction 

10 judging means, for judging an effective bit-width and whether 

11 said variable is signed or unsigned by referring to said table; 

12 sign-extension instruction . generating means for 

13 generating a compensation instruction in case of a signed 

14 variable, a logical value of a sign bit being filled into all 

15 bits higher than the effective bit-width in a register that 

16 is to store said signed variable by said sign-extension 

17 compensation instruction; and 

18 zero-extension instruction generating means for 

19 generating a zero-extension compensation instruction in case 

20 of an unsigned variable, a logical value "0" being filled into 

21 all bits higher than the effective bit width in a register 

22 that is to store said unsigned variable by said zero-extension 

23 compensation instruction. 

1 17. The program converting unit of Claim 16, wherein 

2 said generating means includes: 
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3 .^-udgirng-meai^ for -3-traxprng* a kinjjl of the machine language 

4 instruction, the machine language instruction including (1) an 

5 instruction to access to a memory, (2) an instruction to use 

6 a register, and (3) an instruction to use an immediate; 

7 memory managing means for outputting a direction, in 

8 case of the (1) instruction, to manage said data width as an 

9 effective memory-access width when a variable to be accessed 

10 represents the data, and to manage said pointer width as an 

11 effective memory-access width when said variable represents the 

12 address; 

13 register managing means for outputting a direction, in 

14 case of the (2) instruction, to manage said data width as an 

15 effective bit-width when a variable to be read/writteh 

16 from/into the register represents the data, and to manage said 

17 pointer width as the effective bit-width when said variable 

18 represents the address; 

19 immediate managing means for outputting a direction, 

20 in case of the (3) instruction, to manage said data width as 

21 the effective bit-width when said immediate represents the 

22 data, and to manage said pointer width as the effective bit- 

23 width when said immediate represents the address; and 

24 code generating means for generating the machine 

25 language instruction in accordance with the directions from 

26 said memory managing means, said register managing means, and 

27 said immediate managing means* 

108 


1 18. The program converting unit of Claim 17, wherein 

2 said M is 16 and said N is an integer in a range of 17 to 31 

3 inclusive, 

1 19. The program converting unit of Claim 17, wherein 

2 said M is 32, and said N is an integer in a range of 33 to 63 

3 inclusive. 

c IliV 7 \ 

^^jJrT / \® m A P r °g ram converting unit for generating a machine 

2 ^ianguageVinstruction based on a source program for a processor 

3 ( that manages an N-bit address while processing M-bit data, N 

4 being greaAer than M, said program converting unit comprising: 

5 syntax analyzing means for analyzing a syntax of the 

6 source program to convert the same into an intermediary 

7 language comprising intermediary instructions, and subsequently 

8 for judging whether or not each variable contained in said 

9 intermediary instructions represents data used in an address; 

10 table generating means for generating a table for each 

11 variable in said intermediary instructions, said table holding 

12 a name together toith a type of each variable, said type 

13 representing one of\the data and the address, and one of singed 

14 and unsigned data; \ 

15 parameter holding means for holding a data width and a 

16 pointer width designated by a user, said data width 

17 representing the number of bits of the data while said pointer 

18 width representing the number of bits of the address; 
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19 option directing means for holding a user's direction 

\ 

20 for an overflAw compensation, an overflow being possibly caused 

21 by an arithmetic operation; 

22 generating means for generating an instruction to manage 

23 said data width when the variable in said intermediary 

24 instruction represents the data, and an instruction to manage 

25 said pointer width when said variable represents the address; 

26 and \ 

27 compensate instruction generating means for generating 

28 a compensation instruction to compensate an overflow in 

29 accordance with a type of a variable used in the arithmetic 

30 operation, said type \being judged when said option directing 

31 means holds the user 'W direction for executing the overflow 

32 compensation, said compensation instruction being generated 

33 when an effective bit-width of a variable designated by an 

34 operand is shorter tham a register of N-bit wide and the 

35 arithmetic operation instruction will possibly cause an 

36 overflow exceeding said effective bit-width. 

1 21. The program converting unit of Claim 20, wherein 

2 said M is 16 and said N is an integer in a range of 17 to 31 

3 inclusive. 

1 The program converting unit of Claim 20, wherein 

2 said M is 32, and said N is an integer in a range of 33 to 63 

3 inclusive. 
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1 ^p^* The Program converting unit: of Claim 20, wherein 

2 said compensate instruction generating means includes: 

3 instruction judging means for judging an arithmetic 

4 operation instruction that will possibly cause an overflow for 

5 all the machine language instructions when said option 

6 instructing means holds the user's direction for executing the 

7 overflow compensation; 

8 variable judging means, with respect to a variable in 

9 the arithmetic operation instruction judged by said instruction 

10 judging means, for judging an effective bit-width and whether 

11 said variable is signed or unsigned by referring to said table; 

12 sign-extension instruction generating means for 

13 generating a compensation instruction in case of a signed 

14 variable, a logical value of a sign bit being filled into all 

15 bits higher than the effective bit-width in a register that 

16 is to store said signed variable by said sign-extension 

17 compensation instruction; and 

18 zero-extension instruction generating means for 

19 generating a zero-extension compensation instruction in case 

20 of an unsigned variable, a logical value "0" being filled into 

21 all bits higher than the effective bit width in a register 

22 that is to store said unsigned variable by said zero-extension 

23 compensation instruction. 

1 The program converting unit of Claim J£3^ wherein 
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4 instruction, the machine language instruction including (1) an 

5 instruction to access to an memory, (2) an instruction to use 

6 a register, and (3) an instruction to use an immediate; 


7 memory managing means for outputting a direction, in 

8 case of the ( 1 ) instruction, to manage a corresponding bitr 

9 width held in said parameter holding means as an effective 

10 memory-access width depending on the type of a variable to be 

11 accessed shown in said table; 

12 register managing means for outputting a direction, in 

13 case of the (2) instruction, to manage a corresponding bit- 

14 width held in said parameter holding means as an effective bit- 

15 width depending on the type of a variable to be read/written 

16 from/in the register shown in said table; 

17 immediate managing means for outputting a direction, in 

18 case of the (3) instruction, to manage a corresponding bit- 

19 width held in said parameter holding means for the immediate 

20 as an effective bit-width depending on the type of the 

21 immediate shown in said table; and 

22 code generating means for generating the machine 

23 language instruction in accordance with the directions from 

24 said memory managing means, said register managing means, and 

25 said immediate managing means. 
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1 The program converting unit of Claim 21, wherein 

2 said M is 16 and said N is an integer in a range of 17 to 31 

3 inclusive. 

1 ^2*T. The program converting unit of Claim 21, wherein 

2 said M is 32, and said N is an integer in a range of 33 to 63 

3 inclusive. 

^^J^^y^ 2 |- A program converting unit for generating a machine 

2 /language (instruction based on a source program for a processor 

3 ' that manages an N-bit address while processing M-bit data, N 

4 being greater than M, said program converting unit comprising: 

5 syntax analyzing means for analyzing a syntax of the 

6 source program to convert the same into an intermediary 

7 language comprising intermediary instructions, and subsequently 

8 for judgind whether or not each variable contained in said 

9 intermediary instructions represents data used in an address; 

10 table\ generating means for generating a table for each 

11 variable in sWid intermediary instructions, said table holding 

12 a name together with a type of each variable, said type 

13 representing one of the data and the address, and one of singed 

14 and unsigned data; 

15 parameter holding means for holding a data width and a 

16 pointer width \designated by a user, said data width 

17 representing the number of bits of the data while said pointer 

18 width representing! the number of bits of the address; 
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optibm directing means for holding a user ' s direction 
for an overflow compensation, an overflow being possibly caused 
by an arithmetic operation; 

XL 

generating means for generating an instruction to manage 
said data w:.dth when the variable in said intermediary 
instruction represents the data, and an instruction to manage 
said pointer width when said variable represents the address; 
and 

compensate instruction generating means for generating 
a compensation instruction to compensate an overflow in 
accordance with a type of a variable used in the arithmetic 
operation, said type being judged when said option directing 
means holds phe user's direction for executing the overflow 
said compensation instruction being generated 
when an effective bit-width of a variable designated by an 
operand is shorter than a register of N-bit wide and the 
arithmetic operation instruction will possibly cause an 
overflow exceeding said effective bit-width, wherein 
said generating means includes: 

judging means for judging a kind of the machine language 
instruction, the machine language instruction including (1) an 
instruction to access to an memory, (2) an instruction to use 
a register, end (3) an instruction to use an immediate; 

memory! managing means for outputting a direction, in 
case of the (11) instruction, to manage a corresponding bit- 
width held inl said parameter holding means as an effective 


compensation, 
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memory-access width depending on the type of a variable to be 

accessed shown in said table; 

V 

register managing means for outputting a direction, in 


case of the (2 
width held in s 


) instruction, to manage a corresponding bit- 
aid parameter holding means as an effective bit- 


width depending on the type of a variable to be read/written 


from/in the reg 


immediate managing means for outputting a direction, in 


case of the (3 


as an effect! 


ister shown in said table; 


) instruction, to manage a corresponding bit- 


width held in s;aid parameter holding means for the immediate 


^e bit-width depending on the type of the 


immediate shown in said table; and 


code ge 


nerating means for generating the machine 
language instruction in accordance with the directions from 
said memory managing means, said register managing means, and 

managing means, and wherein 

pensate instruction generating means includes: 
ion judging means for judging an arithmetic 
action that will possibly cause an overflow for 
all the machiie language instructions when said option 
instructing means holds the user's direction for executing the 
overflow compensation; 

variable judging means, with respect to a variable in 
the arithmetic operation instruction judged by said instruction 
, for ju 


said immediate 
said coni 
instruct 

operation instr 


judging means 
said variable is 


dging an effective bit-width and whether 
signed or unsigned by referring to said table; 
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sign-extension instruction generating means for 


\ 


generating a compensation instruction in case of a signed 
variable, a logical value of a sign bit being filled into all 
bits higher than the effective bit-width in a register that 
is to store said signed variable by said sign-extension 
compensation instruction; and 

zero-extejnsion instruction generating means for 
generating a zerb-extension compensation instruction in case 
of an unsigned variable, a logical value "0" being filled into 
all bits higher than the effective bit width in a register that 
is to store said unsigned variable by said zero-extension 
compensation instruction . 

28. A processor improved in address management 
comprising : 

memory means for storing a program including an N-bit 
data arithmetic operation instruction and both N-bit and M- 
bit data load/stope instructions, N being greater than M; 

counter for holding an N-bit instruction 
the same to said memory means; 
fetching mjeans for fetching an instruction from said 
memory means using the instruction address from said program 
counter; and 

executing jmeans for executing all N-bit arithmetic 
operation instructions and for executing N-bit and M-bit 
instructions excluping the arithmetic operation instructions, 


a program 
address to output 
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14 whereby \an N-bit address is calculated by the N-bit 

15 arithmetic operation independently of a data bit-width, said 

16 data bit-width be\ing M. 

1 2^0. The processor of Claim 28, further comprising: 

2 an\address register group including a plurality of N- 

3 bit address\ registers; 

4 a data register group including a plurality of N-bit 

5 data registersV 

6 wherein )said executing means executes the N-bit and M- 

7 bit data operation in struc tions using the address registers, 

8 while executing tnfi\M-brt datk operation instruction using the 

9 data registers, \ 

1 30. The processor of Claim 29, wherein : 

2 said N is 24 and said M is 16; and 

3 said processor iis installed in a 1-chip microcomputer,* 

4 whereby said 1-coip microcomputer becomes suitable for 

5 running a program that umlizes a memory over 64 Kbyte for an 

6 operation with 16-bit data. 

1 31. The processor of\ciaim 30, further comprising: 

2 compensating means for extending an effective bit-width 

3 of the data in one of the afldress register and the data 

4 register to 24 bits, \ 

5 wherein said compensating means operates in accordance 
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6 with said compensate instruction entered dnffiffed^ira^eiy- after a 

7 macpdLne language instruction designating an arithmetic 

8 operation that will possibly cause an overflow. 

1 3\2. The processor of Claim 31, wherein said 

2 compensaring means includes: 

3 a fVrst extending unit for filling a logical value of 

4 a sign bit mi all bits higher than the effective bit-width in 

5 a register; \ 

6 a seconcl extendn^iiji^it for filling a logical value "0 h 

1 33. The processor of Claim 28, further comprising: 

2 an address register group including a plurality of N- 

3 bit address registersV and 

4 a data register\group including a plurality of M-bit 

5 data registers, \ 

6 wherein said executing means executes one of an N-bit 

7 data operation instruction and an M-bit data operation 

8 instruction using the address registers, while executing the 

9 M-bit data operation instruction using the data registers. 

1 34. The processor of Cla\im 33, wherein : 

2 said N is 24 and said M is\l6; and 

3 said processor is installed an a 1-chip microcomputer, 

4 whereby said 1-chip microcomputer becomes suitable for 
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5 running a program that utilizes a memory over 64 Kbyte for an 

6 operation, with 16-bit data. 

1 35. \he processor of Claim 34, further comprising: 

2 compensating means for extending an effective bit-width 

3 of the data iA one of the address register and the data 

4 register to 24 b:uts, 

5 wherein saiu Compensating means operates in accordance 

6 with said compensate instruction entered ±mmeetira-tel-y- after a 

7 machine language instruction designating an arithmetic 

8 operation that will possibly cause an overflow. 

1 36. The processor of Claim 35, wherein said 

2 compensating means includes,: 

3 a first extending unit for filling a logical value of 

4 a sign bit in all bits higher \than the effective bit-width in 

5 a register; \ 

6 a second extending unit foV filling a logical value "0" 

7 in all bits higher than the effective bit-width in a register. 

1 2n . A processor for processing data in accordance with 

2 instructions in a program comprising: 

3 register means including a plurality of register groups, 

4 each group being identical in bit-width while being different 

5 in types; 

6 instruction decoding means for decoding an instruction 

119 

B 


• # 


7 to output register information indicating a register designated 

8 by an operand contained in a data-transfer instruction; 

9 external-access-width control means for outputting the 

10 number of effective bits as bit-width information indicating 

11 a bit-width of transmission data in accordance with a kind of 

12 a register group to which said designated register belongs; and 

13 external-access executing means for executing data 

14 transfer between said designated register and an external 

15 memory in accordance with said register information and said 

16 bit-width information. 

1 m £&^ The processor of Claim^^T wherein 

2 said register means includes: 

3 an address register group including a plurality of 

4 address registers holding addresses; and 

5 a data register group including a plurality of data 

6 registers holding data. 

1 3-9 . The processor of Claim ^ZB , wherein 

2 said external-access-width control means, as the bit- 

3 width information, outputs a bit width determined in accordance 

4 with the effective bit-width of the data used in the program 

5 when said register information represents the data registers, 

6 and outputs a bit-width determined in accordance with a 

7 sufficiently large address space for a program size and data 

8 area size of the program when said register information 
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9 represents the address registers. 

1 ^^€rT The processor of Claim wherein: 

2 the address registers and data registers in said 

3 register means are all 24-bit wide; 

4 said instruction decoding means outputs information 

5 that represents one of the address register and the data 

6 register as the register information; 

7 said external-access-width control means outputs the 

8 bit-width information exhibiting 24 bits when the register 

9 information representing the address register, and outputs the 

10 bit-width information exhibiting 16 bits when the register 

11 information representing the data register; and 

12 the external-access executing means executes the data 

13 transfer three times and twice for the 24- and 16-bit-width 

14 information respectively for an 8-bit-width external memory, 

15 and for twice and once for the 24- and 16-bit-width information 

16 respectively for a 16-bit-width external memory. 

1 The P rocessor of Claim ^A&*, wherein said access 

2 executing means includes: 

3 an address generating circuit for holding an address 

4 designated by the data-transfer instruction to output one of 

5 a byte address and a word address to the external memory; 

6 an output data buffer for holding write data designated 

7 by the data-transfer instruction to output the same one of per 
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8 byte and per word to the external memory; 

9 an input data buffer for holding data from read out from 

10 the external memory; and 

11 a sequence circuit for outputting a byte address to said 

12 address generating circuit for an 8-bit-width external memory 

13 while controlling the number of times for the data-transfer in 

14 accordance with the bit-width information via the input/output 

15 data buffers with respect to the read/write data, for 

16 outputting a word address to said address generating circuit 

17 for a 16-bit-width external memory while controlling the number 

18 of times for the data-transfer in accordance with the bit- 

19 width information via the input/output data buffers with 

20 respect to the read/write data. 

op #1 

1 Jtffl The processor of Claim Jtff, wherein: 

2 the address registers and data registers in said 

3 register means are all 32-bit wide; 

4 said instruction decoding means outputs register 

5 information indicating whether the instruction uses the address 

6 register or data register; 

7 said external-access-width control means outputs the 

8 bit-width information exhibiting 24 bits when the register 

9 information representing the address register, and outputs the 

10 bit-width information exhibiting 16 bits when the register 

11 information representing the data register; and 

12 the external-access executing means executes the data 
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13 transfer three times and twice for the 24- and 16-bit-width 

14 information respectively for an 8-bit-width external memory, 

15 and for twice and once for the 24- and 16-bit-width information 

16 respectively for a 16-bit-width external memory. 

1 ^3T*. The processor of Claim Jtff, wherein said access 

2 executing means includes : 

3 an address generating circuit for holding an address 

4 designated by the data-transfer instruction to output one of 

5 a byte address and a word address to the external memory; 

6 an output data buffer for holding write data designated 

7 by the data-transfer instruction to output the data one of per 

8 byte and per word to the external memory; 

9 an input data buffer for holding data read out from the 

10 external memory; and 

11 a sequence circuit for controlling said address 

12 generating circuit to output the byte address for an 8-bit- 

13 width external memory while controlling the input and output 

14 data buffers to input and output the byte data to transfer the 

15 read/write data to the external memory in a matching number 

16 of times to the bit- width of the external memory, and for 

17 controlling said address generating circuit to output the word 

18 address for a 16-bit-width external memory while controlling 

19 the input and output data buffers to input and output the word 

20 data to transfer the read/write data to the external memory in 

21 a matching number of times for the bit-width of the external 
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memory . 

A processor for operating certain data in 
cordande with an instruction in a program, comprising: 
a tffirst register means for holding N-bit data; 
a second register means for holding N-bit data, 
extending! means for extending said M-bit data to N bits by 
copying anl MSB of said M-bit data in a direction of an upper 
order, M being less than N; 

zerol-extending means for extending said M-bit data to 
N bits by copying a value "0" in a direction of an upper order; 

operating means for operating an arithmetic operation 
in accordance with an instruction; 

instruction control means for decoding an instruction 
to zero-extend M-bit immediate data when said M-bit immediate 
data are to toe stored in said first register means by the 
decoded instruction and to sign-extend said M-bit immediate 
data when saidl M-bit immediate data are to be stored in said 
second registers means by the decoded instruction, said zero- 
extended and sign-extended N-bit immediate data being outputted 
in one of two methods, one method being to send the extended 
N-bit immediate data from their respective extending means to 
their respective I register means directly, the other being to 
send the same vj\a the operating means to their respective 
register means. 
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The processor of Claim Jk£, wherein 
said first register means is a group of a plurality of 

address registers for storing addresses, and 

said second register means is a group of a plurality of 

register means for storing data. 

The processor of wherein said N is 24 and said 



4V • A processor for operating certain data in 
ibrdande with an instruction in a program, comprising: 
a first register means for holding N-bit data; 
a second register means for holding N-bit data, 
sign-extending means for extending said M-bit data to 
N bits by copying an MSB of said M-bit data in a direction of 
an upper oraler, M being less than N; 

zero-extending means for extending said M-bit data to 
N bits by copying a value "0" in a direction of an upper order; 

operating means for operating an arithmetic operation 
in accordance with an instruction; 

instruction decoding means for decoding an instruction 
in the program tp detect a first type instruction and a second 
type instruction, said first type instruction including an 
instruction to store M-bit immediate data into said first 
register means, said second type instruction including an 
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17 instruction to store said M-bit immediate data into said second 

18 register means; and 

19 control means for outputting said M-bit immediate data 

20 to said! zero-extending means when the first type instruction 
.21 is detedted, and for outputting said M-bit immediate data to 

22 said sigp-extending means when the second type instruction is 

23 detectedl said zero-extended N-bit immediate data and sign- 

24 extended \ N-bit immediate data being outputted in one of two 

25 methods, one method being to send the extended N-bit immediate 

26 data from \their respective extending means to their respective 

27 register means directly, the other being to send the same via 

28 the operating means to their respective register means. 

1 ^r8^ The processor of Claim ^ff* f wherein 

2 said first register means is a group of a plurality of 

3 address registers for storing addresses, and 

4 said second register means is a group of a plurality of 

5 register means for storing data. 

1 The processor of Claim wherein 

2 said first type instruction includes a data-transfer 

3 instruction to store the M-bit immediate data to said first 

4 register means, an add instruction to add a value in said first 

5 register and the M-bit immediate data, and a subtract 

6 instruction to subtract the M-bit immediate data from a value 

7 in said first register, and 
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8 said second "type instruction includes a data-transfer 

9 instruction to store the M-bit immediate data to said second 

10 register means, an add instruction to add a value in said 

11 second register and the M-bit immediate data, and a subtract 

12 instruction to subtract the M-bit immediate data from a value 

13 in said second register. 

Hi f<> 

1 ^^erT The processor of Claim ^A&~, wherein said N is 24 and 

2 said M is 16. 

< ^^^i^^ A data processing method for executing an 

2 instruction that includes an instruction to store M-bit 

3 immediate data in an N-bit first register and an N-bit second 

4 register , \ both M and N being integers while M being less than 

5 N, said method comprising the steps of: 

6 decoding an instruction for selecting one of the first 

7 and second ^register in accordance with a decoded instruction; 

8 zeroi-extending said M-bit immediate data to N bits when 

9 said decoded instruction designates the first register, and 

10 sign-extendimg said M-bit immediate data to N bits when said 

11 decoded instruction designates the second register; and 

12 storingi extended N-bit immediate data to the designated 

13 register. \ 

tip 4^ 

1 ^E*2"? The method of Claim wherein 

2 said first register means is a group of a plurality of 
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3 address registers for storing addresses, and 

4 said second register means is a group of a plurality of 

5 register means for storing data, 

1 ^J^gfT The method of Claim^S^T wherein said N is 24 and 

2 said M is 16. 

"^^^/J^^^^ A processor for executing a program including an 

2 N-^Dit data arithmetic operation instruction, M-bit and N-bit 

3 load/stoJe instruction, M being less than N, a conditional 

4 branch instruction, a data-transfer instruction with an 

5 external memory, and an instruction having immediate data, said 

6 processor comprising: 

7 a fiirst register means including a plurality of 

8 registers for holding N-bit data; 

9 a second register means including a plurality of 

10 registers for holding N-bit data; 

11 a program counter for holding an N-bit instruction 

12 address to ouvtput the same to said memory means; 

13 fetchimg means for fetching an instruction from an 

14 external memor^ using the instruction address from said program 

15 counter; \ 

16 instruction decoding means for decoding a fetched 

17 instruction; 1 

18 executing means for executing all N-bit arithmetic 

19 operation instructions and for executing N-bit and M-bit 
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instructions excluding the arithmetic operation instructions, 
plurality of flag storing means, each for storing a 
corresponding flag group changed in response to different bit- 
widths data in accordance with an execution result of said 
executing! means; 

flkg selecting means for selecting a certain flag group 
from said Iplurality of flag storing means in accordance with 
a conditional branch instruction decoded by said instruction 
decoding means; 

branch judging means for judging whether a branching is 
taken or nob with a reference to a flag group selected by said 
: ing means; 

i -extending means for extending M-bit data to N bits 
in MSB of said M-bit data in a higher order; 
zero4extending means for extending M-bit data to N bits 
by filling aS value "0" in a higher order; 

compensation instruction control means for compensating 
contents of said first register means and said second register 
means using said sign-extending means and said zero-extending 
means in accordance with a compensation instruction inserted 
immediately after a machine language instruction for an 
arithmetic operation that will possibly cause an overflow, said 
machine language instruction being decoded by said instruction 
decoding means 

externall-access-width control means for outputting bit- 
width informa-qion for transmission data in accordance with a 


flag select 
sign 
by copying 
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type of Isaid register means to which a register indicated by 
register! information belongs, said register information 
indicating one of said first and second register means; 

external -access executing means for executing a data 
transfer between the register and an external memory in 
accordanc3 with said register information and bit-width 
informati Dn; and 

imnediate control means for outputting M-bit immediate 
data to s aid zero-extending means when a decoded instruction 
includes en instruction to store said M-bit immediate data in 
said first register means, and for outputting said M-bit 
immediate Idata to said sign-extending means when a decoded 
instruction includes an instruction to store said M-bit in said 
second register means, said zero-extended and sign-extended 
immediate data being sent to said first and second register- 
means respectively in two methods, one being to send the same 
directly to I their respective register means and the other being 
to send the \ same via said executing means. 

The processor of Claim^5-4*, wherein said N is 24 and 
said M is 16* 


130 


5 


